PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2003-262134 
(43)Date of publication of application : 19.09.2003 



(SDlntCL 



F02C 7/08 
F01K 27/02 
F02G 3/28 
F02C 6/00 
F02C 7/143 
F23R 3/30 



(21) Application number : 2002-061487 

(22) Date of filing : 07.03.2002 



(71) Applicant : KAWASAKI HEAVY IND LTD 

(72) Inventor : TANAKA KAZUO 

HARADA HIDEKAZU 
YAMASHUA SEIJI 
KTTAJIMA JUNICHI 



(54) ATMOSPHERIC PRESSURE GASIHCATION GENERATING DEVICE AND EMISSION 
CIRCULATION TYPE ATMOSPHERIC PRESSURE GENERATING DEVICE 

(57)Abstract: " 
PROBLEM TO BE SOLVED: To develop a technique 
suitable for recovering energy from atmospheric 
pressure and high temperature gas. 
SOLUTION: In a turbine generating device, a combustor 
12 is arranged at a front stage of a turbine 16 of a turbo 
machine, wherein the turbine 1 6 and compressors 20. 24 
are connected with a shaft. Working fluid sequentially 
passes through the combustor 12, the turbine 16, and 
the compressors 20, 24 so as to generate axial output 
for generating power. This device comprises a 
gasification furnace 10 for gasification combusting 
various fuels, biomass and/or wastes; a regeneration 
heat exchanger 14 for heat-exchanging and cooling high 
temperature working gas from the turbine 1 6 with 
outside air. and preheating the outside air; and coolers 
22, 26 for heat-exchanging the working gas with cooling 
medium at the inlet and intermediate of the compressors 
20, 24 and cooling the gas. Combustible gas generated in 
the gasification furnace 10 is introduced to the 
combustor 12 as fuel, and the preheated air from the regeneration heat exchanger 14 is 
introduced to the combustor 1 2 and the gasification furnace 1 0. 
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PROBLEM TO BE SOLVED: To develop a technique suitable 
for recovering energy from atmospheric pressure and high 
temperature gas. 

SOLUTION: In a turbine generating device, a combustor 1 2 is 
arranged at a front stage of a turbine 1 6 of a turbo machine, 
wherein the turbine 16 and compressors 20, 24 are 
connected with a shaft Working fluid sequentially passes 
through the combustor 1 2, the turbine 1 6, and the 
compressors 20, 24 so as to generate axial output for 
generating power. This device comprises a gasification 
furnace 1 0 for gasification combusting various fuels, biomass 
and/or wastes; a regeneration heat exchanger 1 4 for heat- 
exchanging and cooling high temperature working gas from 
the turbine 1 6 with outside air, and preheating the outside air; 
and coolers 22, 26 for heat-exchanging the working gas with 
cooling medium at the inlet and intermediate of the 
compressors 20, 24 and cooling the gas. Combustible gas 
generated in the gasification furnace 10 is introduced to the 
combustor 1 2 as fuel, and the preheated air from the 
regeneration heat exchanger 14 is introduced to the combustor 12 and the gasification Himace 10. 
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* NOTICES * 

JPO €uid NCIPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the turbine power plant which arranges a combustor on a turbine and the turbine preceding 
paragraph of the turbomachinery which consists of compressors, and generates electricity by the working 
fluid producing a brake horsepower by passing in order of a combustor, a turbine, and a compressor The 
gasifier which carries out gasification combustion of various fuels, biomass, or/and the trash. The 
regenerated heat exchanger which heats the open air beforehand while carrying out heat exchange of the 
elevated-temperature working mediimi which came out of the turbine to the open air and cooling. While 
having the condensator which carries out heat exchange of the working mediimi to a cooling medium, and 
is cooled in the inlet port of a compressor, and middle and introducing into a combustor by using as a fuel 
the combustible gas generated by the gasifier Ordinary pressure gasification-power-generation equipment 
characterized by introducing the tempered air from a regenerated heat exchanger into a combustor and a 
gasifier. 

[Claim 2] The elevated-temperature working medium which prepared the regenerated heat exchanger in 
two serials, and came out of the turbine An elevated-temperature regenerated heat exchanger. Make it 
pass in order of a low-temperature regenerated heat exchanger, and cool, and in an elevated-temperature 
regenerated heat exchanger, carry out heat exchange of the elevated-temperature working medium of a 
turbine outlet to the air by which the preheating was carried out to exhaust gas and this temperature level 
at the part and low-temperature regenerated heat exchanger of exhaust gas from a compressor, and it 
cools. Ordinary pressure gasification-power-generation equipment according to claim 1 which heat- 
exchange-cools further by making into the open air working medium cooled by the elevated-temperature 
regenerated heat exchanger in the low-temperature regenerated heat exchanger, and introduced the 
preheating mixed gas from an elevated-temperature regenerated heat exchanger into the combustor and 
the gasifier [claim 3] In the turbine power plant which arranges a combustor on a turbine and the turbine 
preceding paragraph of the turbomachinery which consists of compressors, and generates electricity by 
the working fluid producing a brake horsepower by passing in order of a combustor, a turbine, and a 
compressor Two regenerated heat exchangers allotted to the serial performed by the open air which took 
in cooling of the elevated-temperature working medium which came out of the turbine using the suction 
force of a compressor, and thie heat exchange of a part of exhaust gas from a compressor, It has the 
condensator which carries out heat exchange of the working medium to a cooling medium, and is cooled 
in the inlet port of a compressor, and middle. The regenerated heat exchanger prepared in the serial the 
elevated-temperature working medium which came out of the turbine An elevated-temperature 
regenerated heat exchanger, Make it pass in order of a low-temperature regenerated heat exchanger, and 
cool, and in an elevated-temperature regenerated heat exchanger, carry out heat exchange of the elevated- 
temperature working medium of a turbine outlet to the air by which the preheating was carried out to 
exhaust gas and this temperature level at the part and low-temperature regenerated heat exchanger of 
exhaust gas from a compressor, and it cools. The exhaust air cycloid type ordinary pressure power plant 
which carries out heat exchange of cooling further and having introduced the preheating mixed gas from 
an elevated-temperature regenerated heat exchanger into the combustor to the description by making into 
the open air working medium cooled by the elevated-temperature regenerated heat exchanger in the low- 
temperature regenerated heat exchanger. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention expands in a turbine the elevated-temperature gas of the ordinary 
pressure obtained by ordinary pressure combustion, and suction and the pressure up of it are carried out 
with a compressor after the heat recovery by the regenerated heat exchanger and the condensator, and it 
relates to the power plant by the gas turbine of a configuration of exhausting. 
[0002] 

[Description of the Prior Art] since the pressure up of the air of atmospheric pressure be first carry out 
with a compressor with the engine which have a turbine Uke a gas turbine , and it lead to a combustor , it 
be necessary conventionally to make a fuel surely higher than compressor outlet air pressure since mix 
with a fuel , it be made to bum and the turbine be recover power after that , and ordinary pressure 
combustion and ordinary pressure exhaust heat use cannot be perform , it be difficult to use various 
gasification fuel , solid fuel , and unused elevated temperature gas . Moreover, it is umeasonableness on 
structure to circulate exhaust gas like a gas engine and to reduce the emission heating value to the outside 
of a system, and it serves as a cycle top demerit. 

[0003] Moreover, although development of the system which is made to carry out gasification combustion 
of biomass, the trash, etc. by the gasifier, and generates electricity with a gas turbine or a gas engine as a 
distributed generation-of-electrical-energy system using gasifier generation gas is furthered In a gas 
engine, the gas generated at the elevated temperature needs to be cooled of a gasifier, and since the tar 
contained in gas condenses, there are problems, such as trouble generating of the generating efficiency 
fall by reduction of a generation gas calorie, lock out of Rhine, etc. and processing of the waste water 
containing a tar. Moreover, in the conventional gas turbine, since it is necessary to pressurize a fuel as 
mentioned above, and gasifier generation gas is cooled before a fiiel compressor, the lock out trouble by 
decline in generating efficiency and tar etc. has problems, such as processing of the waste water 
containing tar. In this case, although the problem of the tar resulting from gas cooling is lost since the 
injection of a pressurized gasification furnace, then elevated-temperature gas is attained as it is in a 
gasifier, at a pressurized gasification furnace, a lock hopper or an equivalent handling facility is required 
for a fixel feed system and an ashes processing network, and there is a problem in appUcation from solid- 
state handling, cost, and the field of employment. 
[0004] 

[Problem(s) to be Solved by the Invention] The various troubles of the conventional ordinary pressure 
gasification gas-engine-driven-power-generation system which was mentioned above, an ordinary 
pressure gasification gas-turbine-power-generation system, and a pressurized gasification gas-turbine- 
power-generation system are solvable if there is an internal combustion engine which can supply ordinary 
pressure and elevated-temperature gas. Moreover, if it is the system which uses ordinary pressure and 
elevated-temperature gas, in the conventional gas turbine, circulation of the impossible exhaust gas is 
attained and effectiveness can be raised. 

[0005] It is in this invention having been made in view of above-mentioned many points, and the purpose 
of this invention being adopting the cycle which produces a brake horsepower by expanding the gas of an 
elevated temperatxire [ ordinary pressure ] in a turbine, and leading it to a latter compressor after cooling 
gas (heat recovery), developing a completely different gas turbine from the former in which the energy 
recovery from ordinary pressure and elevated-temperature gas is possible, and applying to an ordinary 
pressure gasification-power-generation system. Moreover, the purpose of this invention is to attract 
ordinary pressure and elevated-temperature gas in a turbine, introduce into a regenerator a part of exhaust 
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gas which came out of the compressor with air in the system which performs heat recovery with the 
regenerator between latter compressors, and use the mixed gas by which the preheating was efficiently 
carried out with the regenerator as a combustion air. 

[0006] In addition, the elevated-temperature gas of the ordinary pressure obtained by ordinary pressure 
combustion is expanded in a turbine, suction and a pressure up are carried out with a compressor after the 
heat recovery by the regenerated heat exchanger and the condensator, and patent application of the 
ordinary pressure combustion turbine of a configuration of exhausting has already been carried out 
(application for patent 2001-91405). 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned pxirpose, the ordinary pressure 
gasification-power-generation equipment of this invention In the turbine power plant which arranges a 
combustor on a turbine and the turbine preceding paragraph of the turbomachinery which consists of 
compressors, and generates electricity by the working fluid producing a brake horsepower by passing in 
order of a combustor, a turbine, and a compressor The gasifier which carries out gasification combustion 
of various fuels, biomass, or/and the trash, The regenerated heat exchanger which heats the open air 
beforehand while carrying out heat exchange of the elevated-temperature working medium which came 
out of the turbine to the open air and cooling, It has the condensator which carries out heat exchange of 
the working medium to a cooling mediimi, and is cooled in the inlet port of a compressor, and middle, and 
while introducing into a combustor by using as a fiiel the combustible gas generated by the gasifier, it is 
constituted so that the tempered air from a regenerated heat exchanger may be introduced into a 
combustor and a gasifier (refer to drawing 1 ). 

[0008] The elevated-temperature working medium which prepared the regenerated heat exchanger in two 
serials, and came out of the turbine in above equipment An elevated-temperature regenerated heat 
exchanger. Make it pass in order of a low-temperature regenerated heat exchanger, and cool, and in an 
elevated-temperature regenerated heat exchanger, carry out heat exchange of the elevated-temperature 
working medium of a turbine outlet to the air by which the preheating was carried out to exhaust gas and 
this temperature level at the part and low-temperature regenerated heat exchanger of exhaust gas from a 
compressor, and it cools. It is good also as a configuration which heat-exchange-cools further by making 
into the open air working medium cooled by the elevated-temperature regenerated heat exchanger in the 
low-temperature regenerated heat exchanger, and introduces the preheating mixed gas from an elevated- 
temperature regenerated heat exchanger into a combustor and a gasifier (refer to drawing 3 ). 
[0009] The exhaust air cycloid type ordinary pressure power plant of this invention arranges a combustor 
on a turbine and the turbine preceding paragraph of the turbomachinery which consists of compressors. In 
the turbine power plant with which the working fluid generates electricity by producing a brake 
horsepower by passing in order of a combustor, a turbine, and a compressor Two regenerated heat 
exchangers allotted to the serial performed by the open air which took in cooling of the elevated- 
temperature working medium which came out of the turbine using the suction force of a compressor, and 
the heat exchange of a part of exhaust gas from a compressor. It has the condensator which carries out 
heat exchange of the working medium to a cooling medium, and is cooled in the inlet port of a 
compressor, and middle. The regenerated heat exchanger prepared in the serial the elevated-temperature 
working medium which came out of the turbine An elevated-temperature regenerated heat exchanger. 
Make it pass in order of a low-temperature regenerated heat exchanger, and cool, and in an elevated- 
temperature regenerated heat exchanger, carry out heat exchange of the elevated-temperature working 
medium of a turbine outlet to the air by which the preheating was carried out to exhaust gas and this 
temperature level at the part and low-temperature regenerated heat exchanger of exhaust gas from a 
compressor, and it cools. By making into the open air working medium cooled by the elevated- 
temperature regenerated heat exchanger in the low-temperature regenerated heat exchanger, it cools 
further and heat exchange of having introduced the preheating mixed gas from an elevated-temperature 
regenerated heat exchanger into the combustor is carried out to the description (refer to drawing ^ ). 
[0010] 

[Embodiment of the Invention] It is possible for this invention not to be limited to the gestalt of the 
following operation at all, to change it suitably, and to carry out hereafter, although the gestalt of 
operation of this invention is explained. Drawing 1 shows the ordinary pressure gasification-power- 
generation equipment by the 1st gestalt of operation of this invention. As shown in drawing 1 , 
gasification combustion of the various solid fuels (biomass, trash, etc. as an example) is carried out by the 
gasifier 10, and it introduces into a combustor 12 by ordinary pressure by using the generated gasification 
gas as a fuel. The pressure in a combustor 12 is below atmospheric pressure, and the fresh air by which 
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the preheating was carried out by the regenerated heat exchanger 14 of open air inhalation mentioned later 
flows into a combustor 12 by the low pressure somewhat from atmospheric pressure. Ordinary pressure 
and hot gasifier generation gas can be supplied to a combustor 12 as it is, and it is not necessary to carry 
out the pressure up of the generation gas, or to cool. In addition, the tar in gas decomposes and bums in 
the combustion process in a combustor 12, and becomes a carbon dioxide and water. 
[001 1] The ordinary pressure and the hot combustion gas which were obtained with the combustor 12 are 
expanded in a turbine 16, and it generates electricity by driving a generator 18 under the generated power. 
First, by the regenerated heat exchanger 14, heat exchange of the hot exhaust gas which came out of the 
turbine 16 is carried out to the open air, and it is cooled. As mentioned above, it not only introduces into a 
combustor 12 the elevated-temperature air by which the preheating was carried out by the regenerated 
heat exchanger 14, but it can introduce it into a gasifier 10. Thus, the turbine exhaust heat collected by the 
regenerated heat exchanger 14 can be used effectively for the combustion process in a combustor 12, and 
the gasification reaction in a gasifier 10. 

[0012] Further, heat exchange of the exhaust gas cooled by carrying out heat exchange to air is carried out 
to fluids, such as water, and it is cooled efficiently in a compressor inlet port and middle. In drawing J. , 
while lowering the temperature of exhaust gas with the low voltage condensator 22 at the inlet port of a 
low pressure compressor 20, make the moisture in gas condense, while lowering the temperature of 
exhaust gas with the high-pressure condensator 26 in the middle of a low pressure compressor 20 and a 
high pressure compressor 24, the moisture in gas is made to condense, the amount of exhaust gas led to a 
compressor is lessened, and compression power is reduced. In addition, as a fluid used for heat exchange 
with a condensator, seawater, deep sea water, LNG, etc. can be used other than water, and natural gas is 
obtained fi*om warm water and LNG fi'om water. Moreover, low-temperature deep sea water may be used 
effectively for cooling. Although cooling effectiveness is inferior, it is also possible to use air etc. as a 
cooling fluid of a condensator. The exhaust gas by which the pressure up was carried out with the 
compressor (a low pressure compressor 20, high pressure compressor 24) is discharged out of a system 
from a chimney stack 28. 

[0013] Dr aw in g 2 shows the exhaust air cycloid type ordinary pressure power plant by the 2nd gestalt of 
operation of this invention. As shown in drawin g 2 , a fuel is introduced into a combustor 12 by ordinary 
pressure. The pressure in a combustor 12 is below atmospheric pressure, and the air mentioned later and 
the mixed gas of exhaust gas flow into a combustor 12 by the low pressure somewhat from atmospheric 
pressure. Since it can supply without carrying out the pressure up of the fuel of an atmospheric pressure 
condition to a combustor 12, the fuel compressor is unnecessary. The ordinary pressure and the hot 
combustion gas which were obtained with the combustor 12 are expanded in a turbine 16, and it generates 
electricity by driving a generator 1 8 under the generated power. 

[0014] The hot exhaust gas which came out of the turbine 16 passes the elevated-temperature regenerated 
heat exchanger 30 and the low-temperature regenerated heat exchanger 32, and is cooled. Since 
combustor internal pressure is below atmospheric pressure as mentioned above, it becomes possible to 
circulate the exhaust gas which came out of the compressor, and to use as a combustion air, and considers 
as the configuration which introduces a part of exhaust gas into a regenerated heat exchanger. By 
circulating exhaust gas and using as a combustion air, the emission heating value to the outside of a 
system can be reduced, and effectiveness can be raised. As a regenerated heat exchanger is prepared in 
two serials in this case and it is shown in drawin g 2 By the elevated-temperature regenerated heat 
exchanger 30, carry out heat exchange of the elevated-temperature working medium of a turbine outlet to 
the air by which the preheating was carried out to exhaust gas and this temperature level by the part and 
the low-temperature regenerated heat exchanger 32 of exhaust gas from a compressor, and it cools. By 
making into the open air working medium cooled by the elevated-temperature regenerated heat exchanger 
30 by the low-temperature regenerated heat exchanger 32, it cools further and heat exchange is carried out 
to the configuration which introduces the preheating mixed gas from the elevated-temperature regenerated 
heat exchanger 30 into a combustor 12. Thus, when two or more regenerated heat exchangers, such as 
low-temperature playback and elevated-temperature playback, are located in a line with the serial and 
there is two or more kinds of gas (for example, air and circulation exhaust gas) which carries out a 
temperature up, such as an exhaust air circulation system, it is possible to change the location supplied 
with inlet temperature level (for example, if it is air and is 15 degrees C and circulation exhaust gas 90 
degrees C), and to suppress loss of mixing by the difference in temperature as much as possible. 
Moreover, it is possible to use the optimal quality of the material with the temperature level of each heat 
exchanger, and high performance, ** cost, and space-saving implementation are possible. 
[0015] Further, heat exchange of the exhaust gas cooled by carrying out heat exchange to air and 
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circulation exhaust gas is carried out to fluids, such as water, and it is cooled efficiently in a compressor 
inlet port and middle. The exhaust gas by which the pressure up was carried out with the compressor is 
discharged out of a system. These details are the same as that of the case of the 1 st gestalt of operation. 
[0016] DrawingJ shows the ordinary pressure gasification-power-generation equipment by the 3rd gestalt 
of operation of this invention. The gestalt of this operation applies the regenerated heat exchanger for the 
exhaust air circulation systems of the 2nd gestalt of operation to the configuration of the ordinary pressure 
gasification-power-generation equipment in the 1st gestalt of operation. The configuration, operation, etc. 
are the same as that of the 1st gestalt of operation, and the 2nd gestalt. 
[0017] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the following 
effectiveness is done so. 

(1) Ordinary pressure combustion and ordinary pressure exhaust heat use are possible, and since it is not 
necessary to carry out the pressure up of the fiiel, gasifier generation gas can be used by the generation-of- 
electrical-energy system as it is. Moreover, since it is not necessary to consider as a pressurized 
gasification furnace, employment is also easy at low cost. 

(2) The turbine exhaust heat collected by the regenerated heat exchanger can be used effectively for the 
combustion process in a combustor, and the gasification reaction in a gasifier, and can reduce fUel 
quantity. 

(3) By circulating the exhaust gas which came out of the compressor, and using as a combustion air, the 
emission heating value to the outside of a system can be reduced, and effectiveness can be raised. 

(4) When there is two or more kinds of gas (for example, air and circulation exhaust gas) which carries 
out a temperature up, such as an exhaust air circulation system, by preparing two or more regenerated heat 
exchangers, such as low -temperature playback and elevated-temperature playback, in a serial, it is 
possible to change the location supplied with inlet temperature level (for example, if it is air and is 15 
degrees C and circulation exhaust gas 90 degrees C), and to suppress loss of mixing by the difference in 
temperature as much as possible. Moreover, it is possible to use the optimal quality of the material with 
the temperature level of each heat exchanger, and high performance, ** cost, and space-saving 
implementation are possible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daxnages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 1] 




[Drawing . 
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